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© Subscriber system testing method. 



© In a subscriber line transmission system, sub- 
scriber circuits 3 of a remote terminal 1 servicing a 
plurality of subscribers and subscriber circuits 4 of a 
central office terminal 2 connected to a switching 
system are connected by multiplexed transmission 
lines. In this case, an arrangement is provided so 
that the test of the subscriber line 6 by a subscriber 



line tester 7 provided in the remote terminal 1 and 
the test of the subscriber circuits 3, 4 by a measur- 
ing device provided in the remote terminal 1 or 
central office terminal 2 can be performed simulta- 
neously by means of operations from a control ter- 
minal 9 provided in the central office terminal 2. 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a tesl method 
of a subscriber line transmission system, and par- 
ticularly relates to a testing method so adapted as 
to be capable of testing a subscriber line and a 
subscriber circuit simultaneously. 

A subscriber line transmission system Is one 
which concentrates a plurality of subscriber termi- 
nals and connects them to an analog exchange 
through a PCM line. When a subscriber terminal 
exists at a place remote from any exchange, the 
subscriber line transmission system is used for 
connecting such subscribers with an analog ex- 
change. 

Development of communication networks in re- 
cent years has enhanced functions of subscriber 
line transmission systems. Keeping step with this, a 
need is increasing for various tests for maintenance 
of a subscriber line transmission system. However, 
a test for each circuit takes much time in a sub- 
scriber line test. Therefore, a method in which a 
test can be efficiently achieved in a short time is 
required. 

2. Description of the Related Art 

When an exchange office with a switching sys- 
tem has a plurality of subscribers, who are at 
places remote from the exchange office, a remote 
terminal (RT) is provided at the subscriber side, 
and a central office terminal (COT) Is provided In 
the exchange. The terminals are connected through 
an optical transmission line comprising a PCM cir- 
cuit. 

Then, in the RT. the subscriber lines corre- 
sponding to the subscribers are concentrated, and 
a signal of each subscriber is multiplexed and 
converted into a PCM signal. At the same time, in 
the COT, the subscriber lines from the switching 
system corresponding to the subscribers are con- 
centrated, and a signal of each subscriber fine is 
multiplexed and converted into a PCM signal. 

With the above arrangement, it becomes possi- 
ble to reduce the cost of providing a line between 
the switching system and each subscriber, and at 
the 8am e time to prevent a loss of a signal in a 
transmission line even when the distance between 
a subscriber and the exchange office is large. 

Conventionally, using a subscriber line tester 
(SLT), a subscriber line transmission system is 
adapted to permit testing and measurement of volt- 
age (AC and DC), insulating resistance and capaci- 
tance values of subscriber lines In a state where 
the subscriber lines are separated from the sub- 
scriber line circuits. In this test method, for each 



subscriber line, the voltage, resistance and capaci- 
tance of the subscriber line are measured, and 
therefore, a significantly long testing time is need- 
ed for each line 

s Also, an arrangement is provided so that the 

test of the subscriber fine circuits can be achieved 
for one subscriber at a time, by using a measuring 
device. In a subscriber line transmission system, 
the testing of the subscriber line and the test of the 

w subscriber line circuits are conventionally done in- 
dividually, so a long time is needed for testing. 

Thus, mere is a problem that it takes a long 
time for the subscriber fine test and the subscriber 
circuit test and a test cannot be done efficiently in 

75 a conventional subscriber line transmission system. 

SUMMARY OF THE INVENTION 

The present invention is intended to overcome 
20 the prior art problem as mentioned above, and the 
object thereof is to reduce test time and promote 
the efficiency of tests by permitting the subscriber 
line test by SLT and the subscriber circuit test 
using a measuring device to be done simuita- 
25 neously. 

(1) In a subscriber line transmission system for 
connecting the subscriber circuits of the remote 
terminal servicing a plurality of subscribers and 
the subscriber circuits of the central office termi- 

30 nal connected to the switching system through a 
multiplexed transmission line, it is made possi- 
ble to simultaneously perform the test of sub- 
scriber lines by the subscriber line tester pro- 
vided in a remote terminal and the test of sub- 

35 scriber line circuits of a remote terminal and a 
central office terminal by the testing device pro- 
vided in either one thereof, by moans of the 
operations from a control terminal provided in a 
central office terminal. 

40 In this case, since an arrangement is pro- 

vided so that the test of subscriber lines by a 
subscriber line tester provided in remote termi- 
nal and the test of subscriber circuits by a 
measuring device provided in the remote termi- 

46 nal or central office terminal can be done si- 
multaneously by means of operation from a con- 
trol terminal provided in the central office termi- 
nal, according to the invention, it is possible to 
test the subscriber line and the subscriber line 

so circuits in the remote terminal or central office 
terminal simulaneousiy. 

(2) In a subscriber line transmission system 
wherein a remote terminal servicing a plurality of 
subscribers is provided with a plurality of audio 

65 code converter circuit units and performs con- 
versions bid i recti on ally between a signal of each 
subscriber line and a digital signal, a central 
office terminal is provided with a plurality of 
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audio code converter circuit units and performs 
conversions bidirectionally between a signal ol a 
subscriber line corresponding to each subscrib- 
er line of Ihe subscriber side from a switching 
system and a digital signal, and all terminals s 
perform multiplexing and transmission between 
each other via transmission lines, by providing 
the remote terminal with a subscriber iine tester 
for testing subscriber lines and providing a cen- 
tral office terminal with a measuring system for 10 
testing audio code converter circuit units, it is 
made possible to test the subscriber lines on 
the basis of control from the control terminal and 
simultaneously to test the audio code converter 
circuit units in a fold-back state on the central *s 
office terminal side, which are separated from 
the subscriber line of the subscriber side on the 
basis of control from the control terminal. 
(3) As explained above, by folding back a signal 
from a decoder section which converts a digital 20 
signal to an analog signal to a coder section 
which converts an analog signal to a digital 
signal in an audio code converter circuit unit It 
is made possible for the test of the audio code 
converter circuit unit to be achieved by means 26 
of a digital signal from the measuring device. 

A subscriber line transmission system is 
one which interconnects a central office terminal 
and a remote terminal via transmission lines of 
multiplexed circuits by providing the central of- 30 
fiee terminal with a plurality of audio code con- 
verter circuit units to convert a signal of each 
subscriber line from the switching system into a 
digital signal for multiplexing and by providing 
the remote terminal with a plurality of audio as 
code converter circuit units to convert a signal 
of each subscriber line into a digital signal for 
multiplexing. - 

In this case, it is possible to simultaneously 
test the subscriber lines and the audio code 40 
converter circuit units constituting the subscriber 
circuits of the central office terminai side by 
providing the remote terminal with a subscriber 
line tester to test subscriber lines on the basis of 
control from a control terminal of the central *s 
office terminal and at the same time by provid- 
ing the central office terminal with a measuring 
device to test audio code converter circuit units 
of the central office terminal side in a fold-back 
condition on the basis of control from the control so 
terminal. 

In this case, the test of audio code converter 
circuit units by the measuring device can be 
done with digital signals by folding back from 
the decoder section to the coder section in 55 
audio code converter circuit units. 
(4) In a subscriber line transmission system 
wherein a remote terminal servicing a plurality of 



subscribers is provided with a plurality of audio 
code converter circuit units and performs con- 
versions bidirectionally between a signal of each 
subscriber line and a digital signal, a central 
office terminal is provided with a plurality of 
audio code converter circuit units and performs 
conversions bidirectionally between a signal of a 
subscriber line corresponding to each subscrib- 
er line of the subscriber side from a switching 
system and a digital signal, and all terminals 
perform multiplexing and transmission between 
each other via transmission lines, by providing 
the remote terminal with a subscriber line tester 
for testing subscriber lines and providing a cen- 
tral office terminal with a measuring system for 
testing audio code converter circuit units, it is 
made possible to test the subscriber lines on 
the basis of control from the control terminal and 
simultaneously to test the audio code converter 
circuit units in a fold-back state on the remote 
terminal side, which are separated from the sub- 
scriber line of the subscriber side on the basis 
of control from the control terminal. 
(5) In paragraph (4). by folding back a signal 
from a decoder section which converts a digital 
signal to an analog signal to a coder section 
which converts an analog signal to a digital 
signal in a audio code converter circuit unit, it Is 
made possible for the test of the audio code 
converter circuit unit to be achieved by means 
of a digital signal from the measuring device. 

The test of subscriber line and the test of 
audio code converter circuit units constituting 
subscriber circuits of the remote terminal side 
can be done simultaneously, by providing the 
remote terminal with a subscriber line tester to 
test subscriber lines on the basis of control from 
the control terminal of the central office terminal 
side and at the same time by providing the 
central office terminal with a measuring device 
to test audio code converter circuit units of the 
remote terminal side in a fold-back condition on 
the basis of control from the control terminal. 

In this case, the test of audio code converter 
circuit units by the measuring device can be 
done with a digital signal by folding back from 
the decoder section to the coder section in 
audio code converter circuit units. 
(6) In a subscriber line transmission system 
wherein a remote terminal servicing a plurality of 
subscribers Is provided with a plurality of audio 
code converter circuit units and performs con- 
versions bidirectionally between a signal of each 
subscriber line and a digital signal, a central 
office terminal is provided with a plurality of 
audio code converter circuit units and performs 
conversions bidirectionally between a signal of a 
subscriber line corresponding to each subscrib- 
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er line of the subscriber side from a switching 
system and a digital signal, and all terminals 
perform multiplexing and transmission between 
each other via transmission lines, by providing 
the remote terminal with a subscriber line tester 5 
for testing subscriber lines and providing a cen- 
tral office terminal with a measuring system for 
testing audio code converter circuit units, ft Is 
made possible to test the subscriber lines on 
the basis of control from the control terminal and io 
simultaneously to test the audio code converter 
circuit units separated from the subscriber line 
on the switching system side in the central 
office terminal on the basis of control from the 
control terminal. *s 

(7) In paragraph (6), the test of the audio code 
converter circuit units is made possible by con- 
verting an analog signal from the measuring 
device into a digital signal in the coder section 

to return it to the measuring device and convert- 20 
ing a digital signal from the measuring device 
into an analog signal in the decoder section to 
return it to the measuring device. 

(8) In paragraph (6), the test of the audio code 
converter circuit units by means of an analog zs 
signal from the measuring device is made possi- 
ble by converting an analog signal from the 
measuring device Into a digital signal in the 
coder section and returning It to the measuring 
device and by converting the digital signal fol- 30 
ded back In the measuring device into an analog 
signal in the decoder section and returning it to 

the measuring device. 

(9) In paragraph (6), the test of the audio code 
converter circuit units by means of a digital 35 
signal from the measuring device is made possi- 
ble by converting a digital signal from the mea- 
suring device into an analog signal in the de- 
coder section and returning it to the measuring 
device and by converting the analog signal fol- 40 
ded back in the measuring device Into a digital 
signal in the coder section and returning It to the 
measuring device. 

By providing the remote terminal side with a 
subscriber line tester to test subscriber lines on 45 
the basis of control from the control terminal of 
the central office terminal side and by providing 
the central office terminal with a measuring de- 
vice to test audio code converter circuit units of 
the central office terminal side on the basis of 50 
control from the control terminal, it is possible to 
simultaneously test subscriber lines and audio 
code converter circuit units constituting sub- 
scriber circuits of the central office terminal side. 

In this case, a test can be done by connect- ss 
ing the input and the output of the coder section 
in a audio code converter circuit unit to the 
measuring device and supplying an analog sig- 



nal to the input, and another test can be done 
by connecting the Input and the output of the 
decoder section to the measuring device and 
supplying a digital signal. 

In this case, by folding back from the output 
of the coder section to the Input of the decoder 
section in the measuring device, the test of 
audio code converter circuit units by the mea- 
suring device can be done with an analog sig- 
nal. 

Also In this case, by folding back from the 
output of the decoder section to the input of the 
coder section in the measuring device, the test 
of audio code converter circuit units by the 
measuring device can be done with a digital 
signal. 

(10) In a subscriber line transmission system 
wherein a remote terminal servicing a plurality of 
subscribers is provided with a plurality of audio 
code converter circuit units and performs con- 
versions bidirectionally between a signal of each 
subscriber line and a digital signal, a central 

• office terminal Is provided with a plurality of 
audio code converter circuit units and performs 
conversions bidirectionally between a signal of a 
subscriber line corresponding to each subscrib- 
er line of the subscriber side from a switching 
system and a digital signal, and all terminals 
perform multiplexing and transmission between 
each other via transmission lines, by providing 
the remote terminal with a subscriber line tester 
for tasting subscriber lines, providing a central 
office terminal with a first measuring system for 
testing audio code converter circuit units and 
further providing the remote terminal with a sec- 
ond measuring device for testing audio code 
converter circuit units. It Is made possible to test 
the audio code converter circuit units of the 
remote terminal side, which is separated from 
the subscriber lines of the subscriber side; on 
the basis of control from the control terminal. 

(1 1) In paragraph (10), the test of the audio code 
converter circuit units is made possible by con- 
verting a digital signal from the first measuring 
device into an analog signal in the decoder 
section and supplying it to the second measur- 
ing device and by converting the analog signal, 
from the second measuring device into a digital 
signal in the coder section and supplying it to 
the first measuring device. 

(12) In paragraph (1) or (11 ) ? it is made possible 
to test the subscriber tine by a subscriber line 
tester and the test of audio code converter cir- 
cuit units by the first and second measuring 
devices simultaneously on the basis of the pro- 
gram in the control terminal. 

it is possible to test the subscriber line and the 
audio code converter circuit unit constituting the 
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subscriber circuit of the remote terminal side si- 
multaneously, by providing the remote terminal 
side with a subscriber line tester to test the sub- 
scriber line on the basis of cornrol of the control 
terminal of the central office terminal and at the 
same time by providing the central office terminal 
with a first measuring device and providing the 
remote terminal with a second measuring device to 
test the audio code converter circuit unit of the 
remote terminal side on the basis of control from 
the control terminal. 

In this case, the audio cod© converter circuit 
unit can be tested by converting the digital signal 
from the first measuring device into an analog 
signal in the decoder section (DEC) to supply it to 
the second measuring device and converting the 
analog signal from the second measuring device 
into a digital signal in the coder section (CODE) to 
supply it to the first measuring device. 

In each case described above, the test of the 
subscriber line by the subscriber line tester and the 
test of the audio code converter circuit unit by 
either of the measuring devices can be done si- 
multaneously by means of the program in the 
control terminal. Further, it may be possible to 
simultaneously test the subscriber line and the 
audio code converters at the remote and central 
office sides, by using the line tester and the mea- 
suring devices. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be more clearly un- 
derstood from the description as set lorth below 
with reference to the accompanying drawings 
wherein: 

Fig. 1 is a diagram showing an overall arrange- 
ment of a conventional subscriber line transmis- 
sion system to which the present inventions are 
applied. 

Fig. 2 is a diagram showing an arrangement and 
a test method of a conventional subscriber line 
transmission system. 

Fig, 3 is a diagram showing a fundamental ar- 
chitecture of the present invention. 
Fig. 4 is a diagram showing first embodiment of 
the invention. 

Fig. 5 is a diagram showing a second embodi- 
ment of the invention. 

Fig. 6 is a diagram showing a third embodiment 
of the invention. 

Fig. 7 is a diagram showing a fourth embodi- 
ment of the invention. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Before describing the preferred embodiments 

5 according to the present invention, examples of the 
related art are provided with reference to accom- 
panying drawings. 

Fig. 1 shows an overall arrangement of a con- 
ventional subscriber line transmission system to 

10 which the present inventions are applied. Refer- 
ence numeral 101 denotes an exchange office hav- 
ing a switching system 102. Numeral 103 denotes 
a plurality of subscribers, who are at places remoto 
from the exchange office 101. In such a case, a 

75 remote terminal (RT) 104 is provided at the sub- 
scriber side, a central office terminal (COT) 105 is 
provided on the exchange side, and the terminals 
are connected through an optical transmission line 
106 comprising a PCM circuit. 

20 Then, in RT 104, the subscriber lines 107 cor- 

responding to the subscribers 103 are concen- 
trated, and a signal of each subscriber Is mul- 
tiplexed and converted, into a PCM signal. At the 
same time, in COT 105, the subscriber lines 108 

25 from the switching system 102 corresponding to 
the subscribers 103 are concentrated, and a signal 
of each subscriber line is multiplexed and con- 
verted into a PCM signal. 

By the above arrangement, it becomes possi- 

30 ble to reduce the cost of providing a line between 
the switching system 102 and each subscriber, and 
at the same time to prevent a loss of a signal in a 
transmission line even when the distance between 
a subscriber 103 and the exchange office 101 is 

as large. 

In Fig. 2. which shown an arrangement and a 
test method of a conventional subscriber line trans- 
mission system, reference numeral 11 denotes a 
central office terminal (COT), numeral 12 indicates 

40 a remote terminal (RT) provided at a remote place, 
and COT 11 and RT 12 are connected via trans- 
mission lines 13 comprising PCM circuits. 

In COT 11, reference numerals 14 and 15 
denote a PCM multiplexer (MUX) for multiplexing a 

45 plurality of circuits by means of PCM system for 
transmission and a subscriber analog interface 
(CH) for servicing a plurality of subscriber circuit, 
respectively. Also, in CH 15, reference numeral 16 
denotes audio code converter circuit units, each of 

so which constitutes a subscriber circuit and has a 
coder section (CODE) 17 and a decoder section 
(DEC) 18. 

Reference numeral 19 denotes a subscriber 
circuit tester (CHT), which serves as an input and 
ss output section In testing a subscriber circuit, and 
number 20 denotes a central controller (Bank Con- 
troller: BANK) for controlling the operation of MUX 
14 and CH 15. 
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In RT 12, reference numeral 21 denotes a PCM 
multiplexer (MUX) which faces MUX 14 Jn COT 1 1, 
and numeral 22 denotes a subscriber analog Inter- 
face (CH) for servicing a plurality of subscriber 
circuits. Further, in CH 22, reference numeral 23 
denotes audio code converter circuit units, each of 
which performs coding and decoding of an audio 
signal and has a decoder section (DEC) 24 and a 
coder section 25 to constitute a subscriber circuit. 
Each audio code converter circuit unit in RT 12 is 
provided in accordance with the corresponding 
audio code converter circuit unit of COT 11 via a 
PCM multiplexed circuit. 

Numeral 26 denotes a subscriber line tester 
(SLT) for testing a subscriber line, which has a 
processor (CPU) 27 and tests for anomalous volt- 
age, insulation resistance, and anomalous capaci- 
tance of subscriber lines 28 including telephone 
sets. Numeral 29 denotes a central controller (Bank 
controller: BANK) for controlling the operation of 
MUX 21 and CH 22. 

Numeral 30 denotes switches, each of which 
switches and connects a subscriber line of a tele- 
phone set and the like to a audio code converter 
circuit unit 23 of SLT 26. For example, in testing, It 
connects a subscriber line to SLT 26 through a test 
line 31. 

Numeral 32 denotes a measuring device pro- 
vided at the COT 11 side for testing subscriber 
circuits, and which is capable of testing any audio 
code converter circuit unit in COT 11 and RT 12. 
Numeral 33 denotes a control terminal comprising 
a personal computer and so forth, which is capable 
of issuing various test instructions in response to 
operation thereof. Note that in the figure the dotted 
lines indicate routes of control signals based on 
test instructions. 

In testing, a control signal is sent from BANK 
20 to BANK 29 in RT 12 via a PCM circuit by 
issuing test instructions from the control terminal 
33 to COT 11* and thereby the BANK 29 causes 
the switch 30 to switch to the test line 31 side to 
connect SLT 26 with any subscriber line. 

In Fig. 2, the bold lines indicate the testing 
state, wherein an audio code converter circuit unit 
23 constituting a subscriber circuit is separated 
from a subscriber line and a subscriber line alone 
is connected to SLT 26 via switch 30 go that LT 26 
can test a subscriber line 28. 

As described above, conventionally, using a 
subscriber line tester (SLT), a subscriber line trans- 
mission system is so adapted as to permit testing 
and measurement of voltage (AC and DC), insulat- 
ing resistance and capacitance values of subscriber 
lines in a state where the subscriber lines are 
separated from the subscriber circuits, in the test 
method of this case, for each subscriber line, the 
voltage, resistance and capacitance of the sub- 



scriber line are measured and therefore a signifi- 
cantly long testing time is needed for each line. 

Also, an arrangement is provided so that the 
test of the subscriber circuits can be achieved for 

5 one subscriber at a time. As described above, in a 
subscriber line transmission system, the test of the 
subscriber tine and the test of the subscriber cir- 
cuits are conventionally done individually, so a long 
time is needed for testing. 

to Next, Fig. 3 shows a fundamental architecture 

of the present invention. A subscriber line transmis- 
sion system for which the invention is intended is 
one which connects the subscriber circuits 3 of a 
remote terminal 1 servicing a plurality of subscrib- 
es ers and the subscriber circuits 4 of a central office 
terminal 2 connected to a switching system. 

In this case, since an arrangement is provided 
so that the test of subscriber lines 6 by a sub- 
scriber line tester 7 provided In remote terminal 1 

so and the test of subscriber circuits by a measuring 
device 8 provided in the remote terminal 1 or 
central office terminal 2 can be done simultaneous- 
ly by means of operation from a control terminal 9 
provided in the central office terminal 2, according 

26 to the invention, it is possible to test the subscriber 
line 6 and the subscriber circuits 3 or 4 in the 
remote terminal 1 or central office terminal 2 si- 
multaneously. 

Fig. 4 shows a first embodiment according to 

30 the present invention. This figure shows a configu- 
ration wherein the test is carried out on the COT 
side. In the figure, the same elements as in Fig. 2 
are denoted by the same numerals. 

In testing, by sending test instructions from the 

36 control terminal 33 connected to COT 11 via a 
transmission line 13 to SLT 26 of RT 12, any 
subscriber line can be connected to SLT 26 to 
permit the test thereof as described above. Note 
that in the figure, the dotted lines indicate the 

40 routes of control signals based on the test instruc- 
tion. 

And at the same time, by giving instructions 
from the control terminal 33 to BANK 20, as shown 
in the figure by a bold line, a signal is folded back 

46 from DEC 18 to CODE 17 in the audio code 
converter circuit unit 16 on the COT 11 side, which 
corresponds to the audio code converter circuit unit 
23 that is separated from them In the RT 12 side, 
and at the same time the route connecting the 

so measuring device 32 is formed from MUX 14 via 
CHT19. 

Under the above conditions, a digital test signal 
generated by the measuring device 32 is input to 
DEC 18 via MUX 14. The resultant analog signal 
56 decoded in DEC 16 is folded back to CODE 17 and 
is coded again. The resultant signal is sent to the 
measuring device 32 via MUX 14. Thus, a required 
test can be achieved by means of a digital signal in 
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the measuring device 32. 

Aa test Items measured in the measuring de- 
vice 32, there can be a test for level getting and 
tests of frequency characteristics, gain linearity by 
tone signals, quantizing noise ratio by tone signals, 
noise level during conversation, etc. 

Thus, according to the embodiment shown in 
Fig, 4. the test of the subscriber line by SLT 26 
and -the test of the subscriber circuit (audio code 
converter circuit unit) on the COT side by the 
measuring device 32 can be done simultaneously 
under control of a program in a personal computer 
constituting the control terminal 33. 

Fig. 5 shows a second embodiment according 
to the present invention. The figure shows a con- 
figuration in which testing is carried out on the RT 
aide. In the figure, the game elements as in Fig. 2 
are denoted by the same numerals. 

In testing, by sending test Instructions from the 
control terminal 33 connected to COT 11 via a 
transmission line 13 to SLT 26 of RT 12. any 
subscriber line 28 can be connected to SLT 26 to 
permit the test thereof as described above. Note 
that in the figure, the dotted lines indicate the 
routes of control signals based on the test instruc- 
tions. 

And, at the same time, by giving instructions 
from the control terminal 33 to BANK 20, as shown 
by a bold line, a signal is folded back from DEC 24 
to CODE 25 in the audio code converter circuit unit 
which is separated from a susbscriber line in the 
RT 12 side, and at the same time the route con- 
necting the measuring device 32 is formed from 
MUX 21 via the transmission line 13, MUX 14 and 
CHT19. 

Under the above conditions, a test digital signal 
generated by the measuring device 32 is input to 
DEC 24 via the transmission line 13. The resultant 
analog signal decoded in DEC 24 is folded back to 
CODE 25 and is coded again. The resultant signal 
is sent to the measuring device 32 via the trans- 
mission line 13. Thus, a required test can be 
achieved by. means of a digital signal in the mea- 
suring device 32. 

Thus, according to the embodiment shown in 
Fig. 5, the test of the subscriber line by SLT 26 
and the test of the subscriber circuit (audio code 
converter circuit unit) of the RT side by the mea- 
suring device 32 can be done simultaneously un- 
der control of a program in a personal computer 
constituting the control terminal 33. 

Fig. 6 shows a third embodiment according to 
the present Invention. The figure shows a configu- 
ration in which the voice frequency (VO) test is 
carried out on the COT side. In the figure, the 
same elements as in Fig. 2 are denoted by the 
same numerals. Reference numeral 34 denotes 
switches for switching and connecting the audio 



code converter circuit unit 16 constituting the sub- 
scriber circuit selectively to the not shown switch- 
ing system side or test lines 35. 

In testing, by sending test instructions from the 

s control terminal 33 connected to COT 11 via a 
transmission line 13 to SLT 26 of RT 12, any 
subscriber line can be connected to SLT 26 to 
permit the test thereof as described above. Note 
that in the figure, the dotted lines indicate the 

10 routes of control signals based on the test instruc- 
tion. 

And, at the same time, by giving instructions 
from the control terminal 33 to BANK 20, as shown 
by a bold line, the switch 34 is shifted to the test 
16 line 35 side In the audio code converter circuit unit 
16 that is separated from that 23 in the RT 12 side, 
and at the same time the signal routes are formed 
from the measuring device 32 through CHT 19, 
CODE 17 and CHT 19 back to the device 32, and 
20 from the measuring device 32 through CHT 19, 
DEC 18 and CHT 18 back to the device 32. 

Under the above conditions, a test digital signal 
generated by the measuring device 32 is Input to 
DEC 18 and the resultant analog signal decoded 
25 therein is input again to the measuring device 32. 
And, at the same time, a test analog signal gen- 
erated by the measuring device 32 is input to 
CODE 17 and the resultant digital signal coded 
therein is input again to the measuring device 32. 
30 Thus, the foregoing tests can be achieved with 
respect to each of analog and digital signal inputs 
in the measuring device 32. 

Alternatively, the folding back from the digital 
signal output of CODE 17 to the digital signal input 
as of DEC 18 in the measuring device 32 enables the 
test of the audio code converter circuit unit 16 by 
an analog signal. Also, the folding back from the 
analog signal output of DEC 18 to the analog signal 
input of CODE 17 in the measuring device 32 
40 enables trie test of the audio code converter circuit 
unit 16 by a digital signal. 

Thus, according to the embodiment shown in 
Fig. 6, the test of the subscriber line by SLT 26 
and the test of the subscriber circuit (audio code 
45 converter circuit unit) of the COT side by the 
measuring device 32 can be done simultaneously 
under control of a program in a personal computer 
constituting the control terminal 33. 

Fig. 7 shows a fourth embodiment of the 
60 present invention. The figure shows a configuration 
In which the voice frequency (VO) test is carried 
out on the RT side. In the figure, the same ele- 
ments as In Fig. 2 are denoted by the same 
numerals. Reference numeral 36 denotes switches 
ss for switching and connecting the audio code con- 
verter circuit unit 23 constituting the subscriber 
circuit selectively to the subscriber line 28 or test 
lines 37. Reference numeral 38 denotes a measur- 
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ing device provided on the RT 12 side and having 
the same function as the measuring device 32. 

In testing, by sending test instructions from the 
control terminal 33 connected to COT 11 via a 
transmission line 13 to SLT 26 of RT 12, any 
subscriber line 28 can be connected to SLT 26 to 
permit the test thereof as described above. Note 
that in the figure, the dotted lines Indicate the 
routes of control signals based on the test instruc- 
tions. 

And, at the same time, by giving instructions 
from the control terminal 33 to BANK 20, as shown 
by a bold line, the switch 38 is shifted to the test 
line 37 side so that a route is formed from the 
measuring device 32 through CHT 19, a transmis- 
sion line 13 and DEC 24 and extending to the 
measuring device 38 and again therefrom through 
CODE 25, a transmission line 13 and CHT 19 back 
to the measuring device 32. 

Under the above conditions, a test digital signal 
generated by the measuring device 32 is input to 
DEC 24 and the resultant analog signal decoded in 
DEC 24 is input to the measuring device 38, where 
a required test is achieved with an analog signal. At 
the same time, a test analog signal generated by 
the measuring device 38 is input to CODE 25 and 
the resultant digital signal coded in CODE 25 is 
input to the measuring device 32, where a required 
test is achieved with a digital signal. Thus, for the 
audio code converter circuit unit 23, tests by ana- 
log and digital signals can be achieved. 

Thus, according to the embodiment shown in 
Fig. 7, the test of the subscriber line by SLT 26 
and the test of the subscriber circuit (audio code 
converter circuit unit) on the RT side by the mea- 
suring device 32 and 38 can be done simulta- 
neously under the control of a program in a per- 
sonal computer constituting the control terminer 33. 

As described above according to the present 
invention, in the subscriber line transmission sys- 
tem, ft becomes possible to reduce the time which 
the test for the subscriber line transmission system 
takes and to make the test efficient, because the 
test of the subscriber line by the subscriber line 
tester and the test of the subscriber circuit, which 
uses the measuring device can be achieved si- 
multaneously. 

Claims 

1. A subscriber system testing method wherein in 
a subscriber line transmission system for con- 
necting subscriber circuits (3) of a remote ter- 
minal (1) servicing a plurality of subscribers 
and subscriber circuits (4) of a central office 
terminal (2) connected to a switching system 
by means of multiplexed transmission lines (5), 
tests of a subscriber line (6) by a sub- 



scriber line tester (7) provided in said remote 
terminal (1) and tests of the subscriber circuits 
(3, 4) by a measuring device (8) provided at 
said remote terminal (1) or said central office 
s terminal (2) can be simultaneously performed 

by means of operations carried out at a control 
terminal (9) provided at said central office ter- 
minal (2). 

ro 2. A subscriber system testing method wherein in 
a subscriber line transmission system wherein 
a remote terminal (12) servicing a plurality of 
subscribers is provided with a plurality of audio 
code converter circuit units (23) to carry out 

76 mutual conversions between a signal of each 

subscriber line (28) and a digital signal, a cen- 
tral office terminal (11) is provided with a plu- 
rality of audio code converter circuit units (18) 
to carry out mutual conversions between a 

20 signal of a subscriber line from a switching 

system, which corresponds to said each sub- 
scriber line (28) of the subscriber side, and a 
digital signal, and mutual transmission is done 
via multiplexed transmission lines, 

25 by providing said remote terminal (12) with 

a subscriber line tester (26) for testing the 
subscriber lines and providing said central of- 
fice terminal (11) with a measuring device (32) 
for testing the audio code converter circuit 

30 units, a test of said subscriber lines (28) in a 

state where the subscriber lines of the sub- 
scriber side are separated and a test of the 
audio code converter circuit units (16) of said 
central office terminal (11) side, which are sep- 

35 arated from the subscriber lines (28) of the 

subscriber side and which are in a fold-back 
condition, can be made simultaneously on the 
basis of control from a control terminal (33) 
provided at the central office terminal (11) side. 

40 

3. A subscriber system tasting method as defined 
in claim 2 characterized in that, said test ol 
said audio code converter circuit unit (16) is 
made with digital signals from said measuring 

45 device (32) by folding back, in said audio code 

converter circuit unit (16), from a decoder sec- 
tion (18) for converting a digital signal into an 
analog signal to a coder section (17) for con- 
verting an analog signal into a digital signal. 

so 

4. A subscriber system testing method wherein in 
a subscriber line transmission system wherein 
a remote terminal (12) servicing a plurality of 
subscribers Is provided with a plurality of audio 

es code converter circuit units (23) to carry out 

mutual conversions between a signal of each 
subscriber line (28) and a digital signal, a cen- 
tral office terminal (11) is provided with a plu- 
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rality of audio code converter circuit units (16) 
to carry out mutual conversions between a 
signal of a subscriber line from a switching 
system, which corresponds to said each sub- 
scriber line (26) of the subscriber side, and a s 
digital signal, and mutual transmission is done 
via multiplexed transmission lines. 

by providing said remote terminal (12) with 
a subscriber line tester (26) for testing the 
subscriber lines and providing said central of- 10 
fice terminal (11) with a measuring device (32) 
for testing the audio code converter circuit 
units, a test of said subscriber lines (28) in a 
state where the subscriber lines of the sub- 
scriber elde are separated and a test of the is 
audio code converter circuit units (16) of said 
remote terminal (12) side, which are separated 
from the subscriber lines (28) of the subscriber 
side and which are in a folded-back state, can 
be made simultaneously on the basis of con- 20 
trol from a control terminal (33) provided at the 
central office terminal (11) side. 

6. A subscriber system testing method as defined 

in claim 4 characterized in that, said test of 25 
said audio code converter circuit unit (23) is 
made with digital signals from said measuring 
device (32) by folding back, in said audio code 
converter circuit unit (23). from a decoder sec- 
ion (24) for converting a digital signal into an 30 
analog signal to a coder section (25) for con- 
verting on analog signal into a digital signal. 

6. A subscriber system testing method wherein In 

a subscriber line transmission system wherein 35 
a remote terminal (12) servicing a plurality of 
subscribers is provided with a plurality of audio 
code converter circuit units (23) to carry out 
mutual conversions between a signal of each 
subscriber line (28) and a digital signal, a cen- 40 
tral office terminal (11) is provided with a plu- 
rality of audio code converter circuit units (16) 
to carry out mutual conversions between a 
signal of a subscriber line from a switching 
system, which corresponds to said each sub- «s 
scriber line (28) of the subscriber side, and a 
digital signal, and mutual transmission is done 
via multiplexed transmission lines, 

by providing said remote terminal (1 2) with 
a subscriber line tester (26) for testing the so 
subscriber lines end providing said central of- 
fice terminal (11) with a measuring device (32) 
tor testing the audio code converter circuit 
units, a test of said subscriber lines (28) in a 
state where the subscriber lines of the sub- ee 
scriber side are separated and a test of the 
audio code converter circuit units (16) of said 
central office terminal side, which are sepa- 



rated from the subscriber lines on the switch- 
ing system, side can be made simultaneously 
on the basis of control from a control terminal 
(33) provided althe central office terminal (11) 
side. 

7. A subscriber system testing method as defined 
in claim 6 characterized in that, said test of 
said audio codo converter circuit unit (16) Is 
made by converting the analog signal from 
said measuring device (32) into a digital signal 
in a coder section (17) and returning it to said 
measuring device (32) and by converting the 
digital signal from said measuring device (32) 
into an analog signal in a decoder section (18) 
and returning said analog signal to said mea- 
suring device (32). 

8. A subscriber system testing method as defined 
in claim 6 characterized in that, said test of 
said audio code converter circuit unit (16) is 
made by an analog signal from said measuring 
device (32), in the coder section (17) by con- 
verting the analog signal from said measuring 
device (32) into a digital signal and returning it 
to said measuring device (32) and in the de- 
coder section (18) by converting the digital 
signal folded back in said measuring device 
(32) into an analog signal and returning it to 
said measuring device (32). 

9. A subscriber system testing method as delined 
in claim 6 characterized in that, said test of 
said audio code converter circuit unit (16) is 
made by a digital signal from said measuring 
device (32), in the decoder section (18) by 
converting the digital signal from said measur- 
ing device (32) into an analog signal and re- 
turning it to said measuring device (32) and in 
the coder section (17) by converting the analog 
signal folded back in said measuring device 
(32) into a digital signal and returning it to said 
measuring device (32). 

10. A subscriber system testing method character- 
ized in that, in a subscriber line transmission 
system wherein a remote terminal (12) servic- 
ing a plurality of subscribers is provided with a 
plurality of audio code converter circuit units 
(23) to carry out mutual conversions between a 
signal of each subscriber line (28) and a digital 
signal, a central office terminal (11) is provided 
with a plurality of audio code converter circuit 
units (16) to carry out mutual conversions be- 
tween a signal of a subscriber line from a 
switching system, which corresponds to said 
each subscriber line (28) of the subscriber 
side, and a digital signal, and mutual transmls- 
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sion is done via multiplexed transmission lines, 
by providing said remote terminal (12) with 
a subscriber line tester (26) for testing the 
subscriber lines and by providing said central 
office terminal (11) with a first measuring de- s 
vice (32) for testing the audio cods converter 
circuit units and providing said remote terminal 
(12) with a second measuring device (38) for 
testing the audio code converter circuit units, a 
test of said subscriber lines (28) in a state io 
where trm subscriber lines of the subscriber 
side are separated and a tost of the audio 
code converter circuit units (23) of said remote 
terminal (12) side, which are separated from 
the subscriber lines (28) of the subscriber side, is 
can be made simultaneously on the basis of 
control from a control terminal (33) provided at 
the central office terminal (11) side. 

11. A subscriber system testing method as defined 20 
in claim 10 characterized In that, said test of 

said audio code converter circuit unit (23) is 
made, in the decoder section (24). by convert- 
ing the digital signal from said first measuring 
device (32) Into an analog signal and supplying 26 
said analog signal to said second measuring 
device (38). and In the coder section (25) by 
converting the analog signal from said second 
measuring device (38) into a digital signal and 
supplying said digital signal to said first mea- 30 
suring device (32). 

12. A subscriber system testing method character- 
ized in that, in claim 10, further said test of the 
subscriber lines by said subscriber line tester as 
(26) and said test of the audio code converter 
circuit units (18) by said measuring device (32) 

and test of the audio code converter circuit unit 
(23) by said measuring device (38) are made 
simultaneously on the basis of the program In 40 
a control terminal (33). 
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